Cytochrome aa3 depletion is the cause of the deficient mitochondrial respiration induced by chronic valproate administration.
Liver mitochondria from rats fed 1% (w/w) valproic acid for 75 days displayed an approximate 30% decrease in coupled respiration rates with substrates entering the respiratory chain at complexes I and II. Uncoupling the respiration from proton-pumping, or measuring the respiration without complex IV removed this inhibition. The treatment induced a loss of activity of cytochrome oxidase consistent with a decrease in the mitochondrial content of cytochrome aa3. The inhibition induced by long lasting administration of valproate is apparently located at the site of the proton-pumping activity of complex IV. Furthermore, the capacity of electron transport through complex IV, being far in excess of that required for normal functioning in coupled mitochondria, seems to be controlled by the coupling to proton-pumping in which cytochrome aa3 appears to play a major role.